Syndrome patients lack MHC class-II and have an impaired MHC class-I antigen expression. In this study, we analyzed the impact of the MHC class-II deficient environment on the TCR V-gene segment usage in this reduced CD4+CD8-T-cell subset. For these studies, we employed TcR V-region-specific monoclonal antibodies (mAbs) and a semiquantitative PCR technique with Vo and Vfl amplimers, specific for each of the most known Vow-and V//-gene region families. The results of our studies demonstrate that some of the Vc-gene segments are used less frequent in the CD4+CD8-T-cell subset of the patient, whereas the majority of the TCR Vow-and gene segments investigated were used with similar frequencies in both subsets in the type-III Bare Lymphocyte Syndrome patient compared to healthy control family members. Interestingly, the frequency of TcR V12 transcripts was greatly diminished in the patient, both in the CD4+CD8-as well as in the CD4-CD8+ compartment, whereas this gene segment could easily be detected in the healthy family controls. On the basis of the results obtained in this study, it is concluded that within the reduced CD4+CD8-T-cell subset of this patient, most of the TCR V-gene segments tested for are employed. However, a skewing in the usage frequency of some of the Vo-gene segments toward the CD4-CD8+ T-cell subset was noticeable in the MHC class-II'deficient patient that differed from those observed in the healthy family controls.
INTRODUCTION
During T-cell development, positive and negative selection events occur within the thymic microenvironment that influence in part the composition of the mature peripheral T-cell compartment (Fink and Bevan, 1978; Zinkernagel et al., 1978; Sprent et al., 1988; Schwartz, 1989; NikolicZugic and Bevan, 1990; Teh et al., 1991) . Interactions between T-cell receptor (TcR) and MHC class-I or class-II antigens play a pivotal role in this process. As a result, only T cells bearing TcRs with moderate affinity for "self" MHC class I or class II can be found in the'periphery .
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The avidity of a given TcR, expressed on the double-positive thymocyte (CD4+CD8+), for a MHC class-I or class-II antigen dictates the resulting single-positive phenotype (CD4+CD8-or CD4-CD8+) of the mature T cell (Kaye et al., 1989; von Boehmer et al., 1989; Teh et al., 1990) . However, the specificity of TcRs for MHC class-I or-II antigens can be influenced in part by the coexpressed accessory molecules (CD4 or CD8, respectively; Robey et al., 1991) . Interference in the interactions involved in this selection process has a dramatic effect on the composition of the peripheral T-cell (Kruisbeek et al., 1983 (Kruisbeek et al., , 1985 . (2) lack class-I heavy-chain expression due to a disrupted 2-microglobulin (2m) gene have greatly reduced numbers of CD4-CD8+ peripheral T cells (Koller et al., 1990; Zijlstra et al., 1990) .
The diversity of TcRs is generated in part through the use of various different Vow-and V]/-gene segments This V-gene segment use however is not random, but is influenced by the MHC haplotype, as has been shown in mice (Benoist and Mathis, 1989; Bill and Palmer, 1989) . As a result, use of certain TcR V-gene segment families can be strongly biased to either the CD4+CD8-or CD4-CD8+ population or complet61y deleted in both subsets (Liao et al., 1990; Singer et al., 1990) . Analysis of the TcR V-gene segment use of clones sharing reactivity to a certain peptide showed that in mice these clones often use a limited Vo and Vfl repertoire (Fink et al., 1986; Engel and Hendrik, 1988 (Touraine et al., 1978; Schuurman et al., 1979; Schuurman et al., 1985; Rijkers et al., 1987) . The lack of MHC class-II in conjunction with aberrant class-I expression was also noticeable in established EBV transformed B-cell lines and T-cell lines (Bull et al., 1990; Lambert et al., 1990; Lambert et al., 1991) . Previously, we and others (Zegers et al., 1984; Rijkers et al., 1987; Lambert et al., 1991) 
The profile of the PCR cycles was as follows: denaturation at 95 C for 60 s, annealing at 55 C for 60 s and elongation at 72 C for 60 s in a BioMed Thermocycler 60. Amplifications were performed for a maximum of 40 cycles to determine trace amounts of specific V-gene segment usage. After 25 (Vc) or 20 (V/J) cycles of amplification, aliquots were drawn and used for Southern blot analysis. The PCR products were size fractionated on a 0.8% agarose gel and transferred to Gene Screen Plus (NEN). TcR-specific DNA sequences were detected by hybridization using an internal 32p labeled Co or C/J probe, respectively (Yoshikai et al., 1984; Yanagi et al., 1985) .
Transfer and hybridization were performed according to the manufacturer's instructions.
MHC class II transcription analysis (DR, DP, and DQ A and B chains) was performed as described (Lambert et al., 1991 (Lambert et al., 1991) .
To address the question whether the lack of MHC class-II antigen expression has an impact on the composition of this impaired peripheral To confirm the random TcR Vcz and V]/use in the CD4+CD8-T-cell subset in the type-III BLS patient, the V-gene segment use in TcR expressed on several CD4+CD8-T-cell clones was analyzed. The clonality of these clones was tested by gene rearrangement analysis of the TcRfl chain using the restriction enzymes Eco RI and Hind III and a C]/probe (data not shown). As in the bulk culture, no preferential or restricted use of a given TcR Vcz-and Vl/-gene family could be detected in these clones (Table 3 ). Of note is that in three clones, the Vf119-gene segment could be amplified specifically, which might account for the preferential use observed in the analysis of the bulk culture. As in the CD4+CD8-and CD4-CD8+ bulk cultures, none of the clones analyzed used the TcR Vcd2-gene segment. MacDonald et al., 1988a MacDonald et al., , 1988b Pircher et al., 1989 (Behlke et al., 1986; Haqqi et al., 1989a Haqqi et al., , 1989b Pullen et al., 1990 ). In man, no major deletion of V-gene segments could be detected in most individuals (Concannon et al., 1987; Baccala et al., 1991) .
Fourth, most of the analyzed mice are homozygous, whereas our analyzed individuals are heterozygous. This heterozygocity could mask the influence of the haplotype on the peripheral T-cell compartment. The presence of single CD4+CD8-T cells in the periphery of this MHC class-II deficient patient is in seemingly contradiction with studies in the mouse in which interference in the TcR/MHC class-II interaction leads to an almost complete lack of CD4+CD8-T cells in the periphery (Kruisbeek et al., 1983 (Kruisbeek et al., , 1985 . Recently, MHC class-II deficient mice have been generated by homologous recombination. Here, the lack of MHC class-II antigen expression in these mice resulted in a strong reduction in the number of single CD4+CD8-T cells in the periphery (Cosgrove et al., 1991; Grusby et al., 1991) . Of note is the observation that despite the lack of expression of the to-date known mouse MHC class-II structures that are responsible for the T-CELL SUBCULTURES DERIVED FROM A TYPE-III 235 generation of the CD4+CD8-T-cell subset, the periphery of these mice is not devoid of CD4+CD8-T cells. In these mice, small numbers of CD4+CD8-T cells can be found that exhibit random use of the TCR V-gene segments tested for (Cosgrove et al., 1991; Grusby et al., 1991 
